Molecular characterization for some virulence and antibiotic resistance genes of Staphylococcus aureus isolated from dairy cattle's subclinical mastitis in EL-Sharkia Governorate.
INTRODUCTION
taphylococcus aureus is an opportunistic pathogen in dairy ruminant where it is found in healthy carriage and can be a major cause of mastitis (Seyffert et al., 2012) . S.aureus is recognized worldwide as a frequent cause of subclinical intramammary infections in dairy cows. The main reservoir of S. aureus seems to be the infected quarter and transmission between cows usually occurs during milking S. aureus produces a spectrum of extra cellular protein toxins and virulence factors which are thought to contribute to the pathogenicity of the organism (Momtaz et al., 2010) . A variety of virulence factors that is responsible for subclinical and persistent intramammary infections (Fitzgerald et al., 2000) . Staphylococcal enterotoxins (SEs) are serologically grouped into five major classical types. However, other new enterotoxins have been described (Thomas et al., 2007) . Sea and seb are usually more common in milk and milk products (Chiang et al., 2006) . Several studies reported the production of SEs or the presence of toxin genes in Staphylococcus aureus from milk and derivate associated with mastitis cows in different countries (Normanno et al., 2005) . Additionally, coagulase has also been shown to be a virulence factor in intrammmary infection. This protein is coded by coa gene that possesses a conserved and a repeated polymorphic region that can be used to measure relatedness among S. aureus isolates (Reinoso, 2004) . Coagulase protein has the ability to turn fibrinogen into fibrin threads by a mechanism different from natural clotting (Palma et al., 1999) . Staphylococcus aureus encodes many virulence factors including the surface IgGbinding protein A (spa) whose function is to capture the Fc region of immunoglobulin of most mammalian species therefore prevent phagocytosis of the bacterial cells by the host immune system (Foster, 2005) . Besides virulence factors, the increased resistance of S. aureus isolated from mastitic cows to several antimicrobial agents has been reported (Gentilini et al., 2000) , what impacts the effectiveness of therapy since control methods of this organism from dairy herds requires treatment of infected mammary glands with effective antimicrobial agents (Kirkanet al., 2005) . MRSA detection has been reported in milk from mastitic cows (Goniet al., 2004) . The most commonly known carrier of the mecA gene is the bacterium known as MRSA. MecA, a structural gene located on the chromosome of S. aureus, characterizes methicillin resistant S. aureus (MRSA) and femA gene encode proteins which influence the level of methicillin resistance of S. aureus (Kobayash et al.,1994) . The outcome of this work is molecular detection of virulence genes of S. aureus involving in subclinical mastitic cases beside the acquition of methicillin resistance as little information is available about virulence determinant of these bacteria in Egypt.
MATERIAL AND METHODS

Bacterial Isolates and culture media
Milk samples were collected aseptically from 475 cows with subclinical mastitis in EL-Sharkia Governorate. Milk samples from apparently healthy animals were tested for subclinical mastitis by CMT and SCC (Radostits et al., 1994) and (Kot et al., 2012) Tables  (1 and 2 ).
RESULTS
One hundred (21%) samples from 475 cows were found to be CMT positive. On the basis of cultural and biochemical properties, 61 isolates were identified as S. aureus. All 61 isolates were positive for the catalase test, the tube coagulase test, hemolysis on blood agar and gave golden pigment on milk agar. (5, 6, 7, 8 and 9) . All 15 isolates were positive for femA and mecA genes yielding an amplicon size of 132bp and 310bp, respectively ( Fig. 3 and 4) . The results of multiplex PCR for 15 S. aureus showed that the predominant enterotoxigenic gene was see gene followed sea and seb among S. aureus isolates. Additionally, it was also found in combination with sea and seb genes as shown in fig. (10). 
DISCUSSION
S. aureus is recognized worldwide as a frequent cause of subclinical intramammary infections in dairy cows (Straub et al., 1999) . The other virulence factor with great concern is staphylococcal enterotoxins as they are very resistant to heat and gastrointestinal protease that justifies why they remains active after thermal processing and the genes responsible for encoding these enterotoxins were detected by uniplex and multiplex PCR. Production of sea, seb, sec, sed, and see by S. aureus strains associated with bovine mastitis has been described by Rall et al., 2008 . Uniplex and multiplex PCR results obtained in this study showed that 100% of S. aureus isolates were positive for one or more enterotoxin. The occurrence of multiple toxin genes in S. aureus was considered rare (Jorgensen et al., 2005) . This supports the suggestion that SE and SE-like toxins may cause bovine mastitis by depressing the bovine immune system (Ferens et al., 1998) . Among these classical SE genes see and sea showed the highest prevalence rate in the present study. This is a cause of concern as a potential health risk for humans, because most S. aureus strains that possess the see and sea gene produce toxins, which is a major etiological factor of staphylococcal food poisoning (Hwang et al., 2010) . The predominant classical SE varied from country to country: In Tehran& Mashhad see gene (Sahebekhtiari et al., 2011) ; In Canada, see and sea gene (Mehrotra et al., 2000) ; In Brazil, sea gene (Rall et al., 2014) ; In Hungary, seb gene (Zouharova and Rysanek, 2008) ; In Iraq and Argentina, sec gene (Khudor et al., 2012) In addition to virulence, a major concern in the control of mastitis is resistance of the etiological agent to antibiotics. Staphylococcal resistance to methicillin is increased nowadays and associated with acquisition of the staphylococcal cassette chromosome mecA and femA which is a protein encode the level expression of methicillin resistance (kumaret al., 2010) . Therefore, the detection of femA and together with mecA by PCR was considered to be a more reliable indicator to identify MRSA (Vannuffel et al., 2000) . The femA gene product, a 48-kDa protein (cytoplasmic protein), has been suggested to have a role in cell wall metabolism and is reported to be present in all S. aureus species during the active growth phase. This gene was a necessary for the expression of methicillin resistance in Staphylococcus aureus and also involved in the biosynthesis of staphylococcal cell walls (Johnson et al., 1995) and is universally presented in all S. aureus isolates (100%) similar as Mehrotra et al., (2000) . In the current study genotypically mecA gene was detected with high percent (100%) in all S. aureus isolates with a 310 bp amplified product matched with Omar et al., (2014) in Egypt; Mehrotra et al., (2000) in Canada and Saidi et al., (2015) in Algeria. This high rate of methicillin resistance can be attributed to the random use of methicillin in farms of delta region and the incidence of mecA gene represent a great hazard to public health as it may be transfer to human.
CONCLUSION
Data presented in this study showed abroad distribution of identical related S. aureus clones are responsible for the mastitis situations in Egypt with highly prevalence rate of methicillin resistance among the obtained isolates which represent an alarm for a great hazard to public health.
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